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1
FLEXIBLE EXHAUST COUPLING

The present invention relates to a flexible exhaust
coupling between two lengths of exhaust pipe.

When assembling a car, and particularly when assem-
bling a car having a transversely-mounted engine, it is
necessary to provide a flexible coupling between the
exhaust manifold which 1s fixed to the engine and the
exhaust pipe which is fixed to the bodywork and which
supports the silencer.

BACKGROUND OF THE INVENTION

Flexible couplings are already known between two
lengths of tube in which a gas flows. In particular, U.S.
Pat. No. 4,427,220 describes a flexible coupling com-
~prising a first and a second length of exhaust pipe, In

which the first length of exhaust pipe comprises a pivot
portion in the form of a spherical ring projecting out-
wardly from a cylindrical outside surface portion of the
first length of exhaust pipe, an annular exhaust gasket
pressing against an inside surface of the pivot portion,
an anti-friction member pressed against an outside sur-
face of the pivot portion, and a housing carried by the
inside of the second length of the exhaust pipe and
pressing both the annular gasket and the anti-friction
member against the pivot portion.

The structure of the housing in this coupling is ex-
tremely complex and completely incompatible with the
cost constraints applicable in various fields, and in par-
ticular 1n the field of exhaust pipes for motor cars. Fur-
ther, because the housing is disposed inside the second
length of tube, the housing is directly subjected to the
gases flowing along the lengths of tube. This structure is
thus incompatible with the coupling being used on
lengths of exhaust pipe from car engines having very
high exhaust gas temperatures. |

An object of the present invention is to provide a
flexible exhaust coupling of simple structure, which is
easy to make, cheap, and which nevertheless provides
good sealing between the lengths of the exhaust pipe.

SUMMARY OF THE INVENTION

In order to achieve this object, the present invention
provides a flexible exhaust coupling of the type speci-
fied above, in which the housing comprises a sheet
metal collar fixed to the second length of exhaust pipe
and extending outwardly therefrom, together with at
least one sheet metal bearing sector having an outside
edge fixed to the outside edge of the collar.

The housing thus forms a compact assembly which is
not directly subjected to the exhaust gas and which
further provides sufficient stiffness to minimize noise
emission when the coupling is subjected to vibration.

In one embodiment of the invention, the anti-friction
member 1S a second annular gasket and the bearing
sector is formed by an annular ring having a Z-shaped
wall with one of its arms fixed to the collar and with
another arm bearing against the anti-friction member.

In another embodiment of the invention, the anti-fric-
tion member comprises two anti-friction segments in the
form of circular arcs disposed symmetrically about an
axis of the second length of exhaust pipe, and the hous-
ing comprises two bearing sectors in the forms of circlar
arcs each having a Z-shaped wall with one arm fixed to
the collar and with another arm bearing against the
corresponding anti-friction member.
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Advantageously, the bearing sectors include an inter-
nal rim folded relative to the corresponding arm of the
bearing sector, thereby increasing the stiffness of the
housing, and the annular gaskets are made of com-
pressed metal knit, thereby obtaining operating and
coupling flexibility while maintaining sealing.

BRIEF DESCRIPTION OF THE DRAWING

Embodiments of the invention are described by way
of example with reference to the accompanying draw-
ing, in which:

FIG. 1 1s an axial section through a first embodiment
of a coupling in accordance with the invention;

FIG. 2 1s an end view of a second embodiment of a

coupling in accordance with the invention; and
FIG. 3 is an axial section on line III—III of the FIG.
2 second embodiment.

MORE DETAILED DESCRIPTION

With reference to FIG. 1, the first embodiment of a
flexible exhaust coupling in accordance with the inven-
tion comprises a first length of exhaust pipe 1 and a
second length of exhaust pipe 2. The end of the first
length of exhaust pipe 1 comprises a pivot portion 3 in
the form of a spherical ring having a concave inside
surface and a convex outside surface. The pivot portion
3 is made, for example, by stamping the end of the first
length of exhaust pipe 1 so that the pivot portion 3
extends outwardly relative to a cylindrical outside sur-
face portion 4 of the first length of exhaust pipe.

In addition, a circular annular collar 6 of cut sheet
metal is fixed in sealed manner around the inside edge of
the second length of exhaust pipe 2, e.g. by welding.
The collar 6 extends perpendicularly to the longitudinal
axis of the second length of exhaust pipe 2 and is fixed
thereon close to one of its ends. The collar 6 projects
outwardly from the wall of the second length of exhaust
pipe. The end of the second length of exhaust pipe
carrying the collar 6 is engaged in the spherical ring 3
formed at the end of the first length of exhaust pipe. A
bearing sector in the form of an annular circular ring 7
having a Z-shaped cross-section is associated with the
collar 6 by crimping around the outside edge of the collar
6 in order to retain the outside edge of the bottom arm of
the annular ring 7 so as to provide a sealed connection
between the collar 6 and the annular ring 7, with the
annular ring 7 being preferably made of stamped metal
sheet. The collar 6 and the annular ring 7 thus form a
housing surrounding the pivot portion 3 and given an
overall reference 5, the housing is capable of being manu-
factured very cheaply.

A first annular gasket 8, preferably a compressed
metal knit gasket, is disposed around the end of the
second length of exhaust pipe 2 and has a convex sur-
face bearing against the concave inside surface of the
pivot portion 3. An anti-friction member 9 is constituted
by a second annular gasket made of compressed metal
knit associated with an anti-friction material and is dis-
posed inside the bearing sector in the form of the annu-
lar ring 7. The second annular gasket 9 includes a con-
cave surface bearing against an outer convex surface of
the pivot portion 3. Preferably, the first annular gasket
8 and the second annular gasket 9 overlap each other
partially in the axial direction of the lengths of exhaust
pipe 1 and 2. With respect to the exhaust gases flowing
along the inside of the lengths of exhaust pipe, the gas-
kets 8 and 9 together with the pivot portion 3 and the
housing 5 constitute a moving barrier which is substan-
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tially gastight while still allowing the first and second
lengths of exhaust pipe to move relative to each other.

FIGS. 2 and 3 show a second embodiment which, like
the first embodiment, comprises a first length of exhaust
pipe terminated by a pivot portion 3 in the form of a
spherical ring and associated with a second length of
the exhaust pipe 2. As before the annular collar 6 is fixed
perpendicularly to the second length of exhaust pipe 2.
This time, the collar 6 includes a cylindrical skirt 10
which may be obtained by stamping metal sheet, and
which surrounds the second length of exhaust pipe 2
onto which it is fixed. In this embodiment, the housing
5 comprises two bearing sectors 7 in the form of arcs of
circles disposed symmetrically about the axis of the
second length of exhaust pipe and each having a Z-
shaped wall whose bottom arm is welded along its out-
side edge to the outside edge of the collar 6, and whose
top arm bears against two anti-friction segments 9 in the
form of circular arcs. These anti-friction segments are
preferably lengths of annular gasket made by compress-
ing a metal knit with an anti-friction material such as
mica or graphite. In order to prevent the anti-friction
members 9 from escaping via a lateral end of either
bearing sector 7, abutments (not shown) are advanta-
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the bearing sectors 7. The anti-friction segments 9 and
the bearing sectors 7 preferably extend over a portion
only of the periphery of the pivot portion 3 in order to
avoid extending significantly beyond the outside diame-
ter of the pivot portion 3. Preferably, the collar 6 also
includes folded back edges 11 between the bearing sec-
tors 7, thereby not only providing greater stiffness for
the collar 6, but also reducing the volume occupied by
the coupling along a direction about which the bearing
sectors are symmetrically disposed.

In the embodiment shown, each of the bearing sec-
tors 7 extends over about one fourth of the periphery of
the pivot portion 3.

In the preferred embodiment shown, each bearing
sector 7 comprises an inside rim 12 folded towards the
anti-friction segment 9 relative to the corresponding
arm of the bearing sector. The folded rim 12 provides
the advantages not only of increasing the stiffness of the
bearing sector 7, but also of holding the corresponding
antl-friction segment 9 more firmly in place.

It may be observed that the pivot portion 3 is held
pressed against the annular gasket 8 but is free to slide
relative thereto such that the force on the bearing sector
7 is mainly directed along the axis of the second length
of exhaust pipe and corresponds to the axial component
only of the relative movements between the two lengths
of pipe, thereby considerably reducing fatigue in the
bearing sectors 7.

Naturally the invention is not limited to the embodi-
ments described and variant embodiments may be de-
signed without going beyond the scope of the invention.
In particular, the axial resilience of the coupling may be
increased by providing a non-woven fibrous substance
inside the bulk of the compressed metal knit of the annu-
lar gasket 8 or of the anti-friction member 9. The first
annular gasket 8 may also be made of ceramic material.
It 1s preferable for the first annular gasket also to have
anti-friction properties, by example by associating an
anti-friction material such as a sheet of mica or a sheet
of graphite with a sheet of metal prior to compressing
the knit. In addition, the means for fixing the collar 6
and the thrust sectors 7 are not limiting. In particular, in
the FIG. 1 embodiment, the annular ring 7 may be
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welded to the collar 6. It is also possible, in this first
embodiment, 1o provide a folded-down rim 12 along the
inside edge of the annular ring 7.

I claim:

1. A flexible exhaust coupling between a first length
of exhaust pipe and a second length of exhaust pipe, in
which the first length of exhaust pipe comprises a pivot
portion in the form of a spherical ring projecting out-
wardly from a cylindrical outside surface portion of the
first length of exhaust pipe, a first annular exhaust gas-
ket made of compressed metal knit outwardly engaged
on an end of the second length of exhaust pipe and
pressing against an inside surface of the pivot portion to
normally space the first and second lengths of exhaust
pipe from each other, at least one anti-friction member
pressed against an outside surface of the pivot portion,
and a housing carried by the second length of the ex-
haust pipe and pressing both the annular gasket and the
anti-friction member against the pivot portion, the hous-
ing comprising a sheet metal collar fixed to the second
length of exhaust pipe and extending outwardly there-
from, and at least one sheet metal bearing sector having
an outside edge fixed to an outside edge of the collar by
soldering or crimping.

2. A flexible exhaust coupling according to claim 1,
wherein the anti-friction member is a second annular
gasket and wherein the bearing sector is formed by an
annular ring having a Z-shaped wall with one of its
arms fixed to the collar and with another arm bearing
against the anti-friction member.

3. A flexible exhaust coupling between a first length
of exhaust pipe and a second length of exhaust pipe, in
which the first length of exhaust pipe comprises a pivot
portion in the form of a spherical ring projecting out-
wardly from a cylindrical outside surface portion of the
first length of exhaust pipe, a first annular exhaust gas-
ket pressing against an inside surface of the pivot por-
tion, at least one anti-friction member pressed against an
outside surface of the pivot portion, the anti-friction
member being a second annular gasket, and a housing
carried by the second length of the exhaust pipe and
pressing both the annular gasket and the anti-friction
member against the pivot portion, the housing compris-
ing a sheet metal collar fixed to the second length of
exhaust pipe and extending outwardly therefrom, and at
least one sheet metal bearing sector having an outside
edge fixed to an outside edge of the collar, wherein the
bearing sector is formed by an annular ring having a
Z-shaped wall with one of its arms fixed to the collar
and with another arm bearing against the anti-friction
member, and the bearing sector includes an internal rim
folded down relative to the corresponding arm of the
bearing sector.

4. An exhaust coupling according to claim 2, wherein
the second annular gasket is made of compressed metal
associated with an anti-friction material.

3. A flexible exhaust coupling between a first length
of exhaust pipe and a second length of exhaust pipe, in
which the first length of exhaust pipe comprises a pivot
portion in the form of a spherical ring projecting out-
wardly from a cylindrical outside surface portion of the
first length of exhaust pipe, a first annular exhaust gas-
ket pressing against an inside surface of the pivot por-
tion, and at least one anti-friction member pressed
against an outside surface of the pivot portion, wherein
the anti-friction member comprises two anti-friction
segments 1n the form of circular arcs disposed symmet-
rically about an axis of the second length of exhaust
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pipe, and a housing carried by the second length of the
exhaust pipe and pressing both the annular gasket and
the anti-friction member against the pivot portion, and
wherein the housing comprises a sheet metal collar
fixed to the second length of exhaust pipe and extending
outwardly therefrom, and two sheet metal bearing sec-
tors each having an outside edge fixed to the outside
edge of the collar, and each being in the form of circular
arcs each having a Z-shaped wall with one arm fixed to
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the collar and with another arm bearing against the
corresponding anti-friction member.

6. An exhaust coupling according to claim §, wherein
the bearing sectors include an internal rim folded rela-
tive to the corresponding arm of the bearing sector.

7. An exhaust coupling according to claim 5, wherein
the first annular gasket is a compressed metal knit gas-

ket.
8. An exhaust coupling according to claim 5, wherein

the anti-friction segments are made of compressed metal

knit associated with an anti-friction material.
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